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CHAPTER 13 1954 Guide

ion in heat gain, if all factors except solar intensity remain
's&:ierall)xllz redéngtég:néré }2’2”;;52;"1’,;3 gain values for four orientations at 40
e same.

deg north latitude on August 1 for several types of flat glass and glass™

tensi id i i heres. These:
Y i ities typical of humid industrial atmosp S
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’ xpected : ent for all types of | :
{)(ir gl?nd:ajfs’t %a;nwzztefacin;egvaﬁg; l;((3)mpercent; for south facing ﬂz?,t glass; 5
pe?ﬁ,ent for south:fapirig glass b‘l_(_)ck walls: - :

. : ign Tables . B
hading of Glass Aregs-f-_Deglgn Tab - ‘

° Th ngffects and possibilities of shading should be czfxre[t;ully ;ﬁr\:esg%;t,ed

e e the heat gain from glass is a large portion of the cooling d
e lass, which is not mounted in the plane of the bmklixmg lfélll‘ :(::,i, :
s oo ﬁ:&ed by the setback. If a vertical window of ?xlgf J and.
is partially s’t back from the plane of the building a distance s,dt_ ?;' :1 ction
“;l(:;’xltla?olt);:ls:rea of the window’ which receives direct sglar radiation is:
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Y = 8/1 f2 = s/w' B = solar altltlide, and Y is the wall solar azimuth (see Flg 1) )
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: i i st 1 are given in Table
i for various latitudes and Augu: Table!
6' Vaél“::i&ffasa;dnzt covered by the. tabulated datz;n mai)glge :Oslzgsifactogy -
icall p.,A.howev'er the design: conditions chosen w )Ii d. & ealie 7,
:n;prgx’imation if used without correction for any time-during umm-_:‘_’
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' i _heat gain for a wes )
. : i tal instantaneous rate of hea e
d Ez3a;rzpvlveidle1 bf 85“;? z;:'ﬁght,h Sv"i‘tl.‘l’l ; 'slentback of 6 in., for August 1 and 40 deg n¢ %
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B Catusion: Focon Tabl t‘m‘,e);) instaneous rate of heat gain, due to transmxtt:g.:
S " le 13, the instan , o and
i Soluta?ina_g rogx st’)Il‘:rt‘) r?;diation, is 180 Btu per hr. Frqdeab;f‘e.e(;, fhl:t, 5.5 deg o
dl_rexlzg 3ng ; nggm Equation 5, the fraction of the total window
eg. Equ ,
gilr:ect solar radiation is: _ L
' 01820455 _ 4 167 tan16 +
Gr=1- =516 ’
1 — 0.106 — 0._048 + 0005 = 0.851
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" In this instance the convection and radiation heat gax; fild:f?eg?r::pt hat
o temperatare diftonce, it e e tastor 0.851 18 appli
i iation. , il
pogf%ﬁ tohfe t’?:bzl? sl%rtw)/ea(}ug. Note also a smzlal.ll error r::rélt;st f;sl?hzhgired ;
th i iation i haded to the same
ffuse radiation is not s . te g
:Zgita:i}:)ix.d l The total instantaneous heat gain _therefore is

g =3 X5 (0851 X 180 + 26) = 2690 Btu per (hr)(sq ft)

i ; Id customarily be pre

. the one used in Ezample 11 woul ol

. aA:lnggv;iu:gd?iional shading means for use paytlculm(e\svh::dd;a C i
‘slllm?it v Conventional shading devices include awnings, s , 2

ious types. ) ) . HVE
of l‘éa:;lent. ez}ferimental and analytical work cpnductfd atktgife Zéagnd i

e ch Laboratory?® as well as earlier experimenta wor;‘ , oy shadds
?e::gah” to determine the effectiveness of various types of w ; ‘%%

A 'therefore, must

There are a number of :variables affecting these
solar altitude, and angle of incidence of the solar radiati

TaBLE 24. ErFect oF SHADING Uron
SiNGLE THICKNESS

TYPE oF Suabing

Canvas awning sides open .

Canvas awning top and sides tight against building.
drawn®

Inside roller shade, fully
Inside roller shade, fully drawn?®
Inside roller shade, fully drawn®

Inside roller shade, half drawn®
Inside roller shade, half drawn®
Inside roller shade, half drawn®
Insgde venetian blind, slats.set at 45 deg?
aside venetian blind, slats set at 45 degh

tside venetiapn blind,cslats set at 45 deg, extended as. awning

eovering 3§ of window

. * Roller shades are assumed to be opaque.
"01;- For white translucent shades fully drawn
Venetian blinds a
‘!0 Prevent direct rays
'actors ag used for roller shade fully drawn,
o Commercial shage with wide slats. The
*€2xposed portion of glass as unshaded
mimercia] shade, bronze.

T

rom first paper in Reference 9.

used with ¢

onsiderable jud ent.
tent of its Kinoe,

reflectivity, since the

Convection tqo the room air, and by

Some white s

sun may shine on wi

Metal slats 0.05 inches wide 17

a - At solar altitudes below 40 dag some direct solar rays a;
Mount beco, '3 progressively greater at low solar altitudes,

At lmmm_ercu.l aluminum shade. Slats 0.057 inch

poy 50l sh.xtucjes below 40 deg some direct solar ra;

,?,Pm&r;sslvely greater at low solar altitude. .

be considered as approximate, o

_ portion of th
Tansmitted by the glass that is absorbed by t

on.

INsTANTANEOUS SoLAR Hear
oF CoMMoN Winpow Grass -

e fully closed (slats set at

hades may transmit considerable solar
use 0.55 and for half drawn use 0.77.
re fully drawn and cover window. Itis assumed that the oecupant will adjust slats
from passing between slats. If slats are full

ratios such as color, fit,

These values,

GaiNy Turougn

Fracmion oF Garn
Finisa o~ Sibg |, THrRODGH
Exrosep ro Sox Unssapep
WiNbow
Deark or medium 0.25
k or medium 0.35
White, cream 0.41f.
edium 0.62
Dark 0.81
White, cream 0.71
ium .0.81 -
Dark 0.91
White, cream 0.561
Diffuse reflecting 0.45¢
aluminum metal .
Medium 0.651
Dark 0.75¢
White, cream 0.15¢
extended as awning White, cream 0.15
White, cream 0.43 -
Dark? ] Green
- tinte. {
8.52 0.46
0. 0.35
0.25 0.24
0.15 0.22

radia-

90 deg.) use same

indow through sides of shade. Estimate

per inch and set at 17 deg angle with hori-
re &Howed_ to pass between slats, and this

es wide, 17.5 per inch, set at 17 deg angle with horizontal.
ys areallowed to pass between slats and t!y’s amount be-

nly, and will have to be

An inside shade s effective to the ex-

e solar radiation directly
he shade is transferred by

radiation to the solid room surfaces.

INSTANTAN EOUS HEAT GAINS VS. INSTAN TANEOUS
COOLING LOADS

. The gj
ng loag h

flerence between instantaneous h

i r eat gain and instantaneous cool-
as been mentioned previously; its practical importance is suffi-




